INTRODUCTION
Vernonia scorpioides (Lam.) Pers., Asteraceae, popularly known as piracá and erva-de-são-simão, usually grows in poor and deforested soils and is very common in Brazil (Cabreira; Klein, 1980) . The topical use of its alcoholic extract is widespread for the treatment of variety of skin disorders including chronic wounds such as ulcers of the lower limbs. Previous studies of the Vernonia crude extract and its derived chloroform and hexane fractions have shown fungicide activity (Freire, 1996) , moderate bactericide activity (Campos, 2001 ) and mild wound healing effects (Leite et al., 2002) .
There are an estimated 200 species of Vernonia in Brazil, some of which are traditionally used, such as the fresh, macerated leaves of V. condensata, commonly known as Indian Bitterness (fel-de-bugre, fel-de-índio or alumã in Portuguese), which are administered orally to treat gastrointestinal disorders (Monteiro et al., 2001) .
On the African continent, other species of Vernonia, such as V. colorata (Cioffi et al., 2004) and V. kotschyana (Nergard et al., 2004) . are also traditionally used for healing wounds and skin eruptions.
The genus Vernonia produces characteristic compounds such as sesquiterpene lactones, with several reported biological activities, such as fungistatic (Krishna Kumari et al., 2003) , cytotoxic activity (Kuo et al., 2003; Koul et al., 2003) and also acts as a smooth muscle relaxant (Campos et al., 2003) . Some other compounds have been isolated from Vernonia, such as fl avonoids , steroids (Tchinda et al., 2003) and polysaccharides (Nergard et al., 2004) . Recent studies focusing on the anti-infl ammatory Iwalewa et al., 2003) , antipyretic , anticancer (Izevbigie, 2003; Izevbigie et al., 2004; Lambertini et al., 2004 and Howard et al., 2003) and antimalarial (Abosi; Raseroka, 2003; Muregi et al., 2003) activities of several Vernonia species have been published. Also, several papers on the wound healing activity of plant extracts in vivo are already published (Gomez-Beloz et al., 2003; Fujita et al., 2003; Muller et al., 2003; Rashed et al., 2003; Rane; Mengi, 2003) .
Thus, the aim of this work is to contribute to the study of the effects of V. scorpioides extract in the outgrowth of skin wounds. The new tissue formation and growth in excisional wounds in mice was microscopically evaluated, after the application of an ointment containing extract of V. scorpioides.
MATERIALS AND METHODS

Extract preparation
Fresh leaves (150 g) of the plant were macerated with 500 mL of ethanol for seven days in the absence of light, following the traditional preparation method (Leite et al., 2002) . The ethanol extract obtained was concentrated up to circa 50%, under vacuum until ethanol content elimination, using a Rotary Vacuum Evaporator.
Ointment preparation
The ointment was obtained by mixing 20% of the crude concentrated extract obtained above with solid vaseline and lanoline (1:2). The control lesions were treated with the ointment base, without the crude extract.
Mice
Male Swiss albino mice weighing 30-40 g (4 animals per group), were kept in individual cages, in standard environmental conditions, with free access to water and standard pellet food. The animals were used after an acclimatization period of 7 days and the experiments were conducted in accordance with the Univali Ethics Committee.
Excision wound model
The region used was the back of the hind thigh, in order to make interference by the animals diffi cult. The animals were anaesthetised with Ketamine 2% (König Laboratories -Brazil) and Xilazine 6% (Calier Laboratories -Brazil) (Teles et al., 1997) and after shaving both thighs, the skin was excised using a round biopsy incisor (Stiefel Laboratories -USA), to obtain a wound area of about 4 mm. Each animal received two lesions. The left thigh was treated daily with the ointment (enough quantity to cover the entire lesion) containing the extract while the right thigh received the ointment base. Four animals were sacrifi ced at 3, 7 and 14 days after induction, being anaesthetised and infused through the left ventricle with 0.9% saline solution and subsequently, with 10% formalin solution. The lesions were surgically removed and histologically processed, and sections of 5 μm in thickness were stained with Hematoxilin and Eosin (H&E).
Quantifi cation of the necrosis areas, mononuclear infl ammatory cells, fi broblasts and vessels
A single blind microscopic evaluation of three sets of serial sections from each lesion was carried out. A reticule eyepiece was used to measure the necrosis areas at a magnifi cation of 600 x. The mononuclear cells, fi broblasts and blood vessels were determined numerically at a magnifi cation of 100 x using an optical microscope. The averages of three sets were determined.
Statistical analysis
Signifi cant differences in the area of necrosis and the quantifi cation of cells and vessels were compared using analysis of variance (ANOVA). The level of signifi cance was determined at p<0.05 for all experiments.
RESULTS
The effects of Vernonia scorpioides extract on the outgrowth of skin wounds were determined by observing the development of the lesions after 3, 7 and 14 days of treatment with the ointment. The microscopical analysis revealed that treated wounds became worse in the early stage of wound healing, when compared with the control. The lesions treated with the ointment presented enlarged damaged areas when compared with control lesions up to 7 days of daily application. During this period, the treated lesions presented more erythrocytes let out the vessels, a denser crust and clotting (Figure 1 A) .
The control lesions did not shown any necrosis, crust or clotting, and presented normal formation of granulation tissue, and regeneration of the epidermis at around 7 days (Figures 1 B) .
No necrosis area or crust was observed in the treated lesions after 14 days. However, the formation of more immature, granulation tissue was observed and the epidermis was regenerated (Figure 2 A) . At that same time, the control lesions showed denser parallel collagen fi bbers and a thick epidermis (Figure 2 B) .
The ointment containing Vernonia scorpioides extract at a concentration of 20%, produced a necrosis area in the acute phase of infl ammation in skin wounds in mice (Figure 3) , not observed in the control group (p<0.05). However, this concentration did not inhibit the infl ux of mononuclear leukocytes, the proliferation of fi broblasts or the formation of blood vessels, in comparison with the control. On determining the percentage, the number of mononuclear cells in the treated groups was around 45% higher after 7 and 14 days, compared with the treated lesions, where the number of cells was 35% (Figure 4) . The percentage of fi broblasts were higher in the control groups, while at the same time, the average for these cells was 15% in the treated lesions and 10% in the control lesions ( Figure 5 ). The number of blood vessels was signifi cantly elevated (p<0.05) in the control groups after 7 days at a percentage of 7 blood vessels per analysed area, compared with the treated lesions, where around 3 blood vessels per area were found (Figure 6 ).
DISCUSSION
The application of an ointment containing Vernonia scorpioides crude extract led to a larger damaged area than the control, during the early phase of the infl ammation process, although one week later, normal formation of granulation tissue and re-epithelization could be observed, when compared with the control. Cytotoxic activity of Vernonia has been attributed to the sesquiterpene lactones in the stalks and leaves (Krishna Kumari et al., 2003 , Kuo et al., 2003 . These properties are important against microorganisms or tumour cells, but could be harmful to the healthy tissue. This could explain the extensive area of damage in the initial stage of infl ammation of non-infected wounds treated with the crude extract. On the other hand, although new tissue growth was delayed, the extract did not inhibit this growth, as demonstrated by the increase in fi broblasts and number of blood vessels after 14 days. In guinea pigs, the treatment of skin excisions with ointment containing ethanol extract of Vernonia scorpioides, in the same concentration, did not accelerate the closure time, but improved regeneration and formation of the new tissue after 20 days of treatment (Leite et al., 2002) . The same extract has been used to treat of chronic skin ulcers, by elderly people living at the Centro de Convivência para Idosos -CCI), a municipal institution for the elderly, in Itajaí (Santa Catarina, Brazil). Normally, wounds ulcerate because of an inadequate blood supply, providing a point of entry for microorganisms. It is well know that infection and ischemia delays or prevents healing (Magno; Joris, 1996) . Although is not possible to affi rm Freire et al. (1996) demonstrated the fungicidal activity of V. scorpioides and Campos (2001) its moderate bactericide activity, maybe this could explain the traditional use of this extract to treat ulcers of the lower limbs.
The extract of Vernonia scorpioides could also be of benefi t against the microorganisms in infected ulcers, contributing to the formation of granulation tissue. It has been demonstrated to be harmful immediately after tissue excision, as observed by the larger area of necrotic tissue, clotting and exudates formed in the treated groups, but the extract did not inhibit the formation of granulation tissue.
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